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ABSTRACT OF THE DISCLOSURE 

A method of adapting a downhole multi -phase twin screw 
pump for use in wells having a high gas content. A first step 
involves positioning a supplementary liquid channel in a 
housing of the pump in fluid communication with a pumping screw 
near an intake end of the pump, A second step involves feeding 
supplementary liquid through the supplementary liquid channel 
to the pumping screw, thereby enhancing a liquid seal around 
the pumping screw. 
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TITLE OP THE INVENTION; 

Method Of Adapting a Downhole Multi -phase Twin Screw Pump 
For Use In Wells Having A High Gas Content And A Downhole 
Multi -phase Twin Screw Pump 

5 

FIELD OF THE INVENTION 

The present invention relates to a method of adapting a 
downhole multi -phase twin screw pump for use in wells having 
a high gas content and a downhole multi -phase twin screw pump 

10 

BACKGROUND OF THE INVENTION 

Canadian Patent Application 2,282,231 and corresponding 
United States Patent Application 09/280,557 disclose a downhole 
multi -phase twin screw pump. These pumps are, typically, used 

15 in applications in which the medium being pumped includes oil, 
water, some solids and gas. In situations where there is a 
high gas content in the medium, the liquids present will be 
insufficient to effectively seal gaps in the screw. As a 
result there is a dramatic loss of pressure capability and 

20 efficiency. In addition, there is an increase in heat build 
up within the pump. 

SUMMARY OF THE INVENTION 

What is required is a method of adapting a downhole multi - 
25 phase twin screw pump for use in wells having a high gas 
content and a downhole multi-phase twin screw pump adapted in 
accordance with the teachings of the method to be capable of 
operating efficiently in wells having a high gas content. 

30 According to one aspect of the present invention there is 

provided a method of adapting a downhole multi -phase twin screw 
pump for use in wells having a high gas content. A first step 
involves positioning a supplementary liquid channel in a 
housing of the pump in fluid communication with a pumping screw 

35 near an intake end of the pump. A second step involves feeding 
supplementary liquid through the supplementary liquid channel 
to the pumping screw, thereby enhancing a liquid seal around 
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the pumping screw. 

The high gas content in the fluid medium being moved by 
the downhole multi -phase twin screw pump deprives the twin 
5 screws of the liquid needed to form an effective liquid seal. 
The solution provided by the present invention is to supply 
supplemental liquid in sufficient quantity to make an effective 
liquid seal notwithstanding the high gas content. 

10 According to another aspect of the present invention there 

is provided a downhole multi-phase twin screw pump which 
includes a housing having an intake end, an output end, and a 
fluid flow passage that extends between the intake end and the 
output end. Twin pumping screws are disposed in the fluid flow 

15 passage. A supplementary liquid channel extends through the 
housing in fluid communication with at least one of the twin 
pumping screws near the intake end of the housing. Means is 
provided for feeding supplementary liquid through the 
supplementary liquid channel to the at least one of the twin 

20 pumping screw, thereby enhancing a liquid seal around the twin 
pumping screws. 

Once the teachings of the present invention are 
understood, it will be appreciated that there are several 

25 alternative ways of securing supplementary liquid for use in 
enhancing the liquid seal. Supplementary liquid can be 
obtained by positioning a liquid trap along a fluid flow 
passage extending through the housing of the pump to divert 
liquid passing through the pump. Supplementary liquid can, 

30 alternatively, be obtained by positioning a liquid trap 
adjacent a well head of the well to divert liquid passing from 
the well . 

35 BRIEF DESCRIPTION OF THE DRAWINGS 

These and other features of the invention will become more 
apparent from the following description in which reference is 
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made to the appended drawings, the drawings are for the purpose 
of illustration only and are not intended to in any way limit 
the scope of the invention to the particular embodiment or 
embodiments shown, wherein: 
5 FIGURE 1 is a side elevation view, in section, of a 

downhole mult i -phase twin screw pump constructed in accordance 
with the teachings of the present method. 

FIGURE 2 is a detailed side elevation view, in section, 
of an educator from the downhole multi-phase twin screw pump 
10 illustrated in FIGURE 1. 

FIGURE 3 is a side elevation view, in section, of a 
downhole mult i -phase twin screw pump positioned in a well in 
accordance with the teachings of the present method. 

15 DETAILED DESCRIPTIO N OF THE PREFERRED EMBODIMENT 

The preferred method of adapting a downhole multi -phase 
twin screw pump for use in wells having a high gas content will 
now be described with reference to two embodiments of downhole 
multi-phase twin screw pump. A first embodiment of downhole 
20 multi-phase twin screw pump, generally identified by reference 
numeral 10, will be described with reference to FIGURES 1 and 
2. A second embodiment of downhole multi-phase twin screw 
pump, generally identified by reference numeral 100, will be 
described with reference to FIGURE 3. 

25 

Structure and Relationship of Parts: 

Referring to FIGURE 1, downhole multi -phase twin screw 
pump 10 includes a housing 12 having an intake end 14, an 
output end 16, and a fluid flow passage 18 that extends between 

30 intake end 14 and output end 16. Twin pumping screws 20 are 
disposed in fluid flow passage 18. A supplementary liquid 
channel 22 extends through housing 12 in fluid communication 
with twin pumping screws 20, preferably near intake end 14 of 
housing 12. A liquid trap 24 is provided that is in 

35 communication with fluid flow passage 18. Referring to FIGURES 
1 and 2, liquid trap 24 uses an educator 26 to capture a 
portion 28 of a liquid stream 30 being moved along fluid flow 
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passage 18 by twin pumping screws 20 and feeds that portion 28 
of liquid stream 30 as supplementary liquid 32 through 
supplementary liquid channel 22 to one of twin pumping screws 
20, thereby enhancing a liquid seal around twin pumping screws 
5 20. 

Operation: 

The use and operation of downhole mult i -phase twin screw 
pump will now be described with reference to FIGURES 1 through 

10 2. Referring to FIGURE 1, to adapt downhole multi-phase twin 
screw pump 10 for use in wells having a high gas content, 
supplementary liquid channel 22 is positioned in housing 12 of 
downhole mult i -phase twin screw pump 10 in fluid communication 
with twin pumping screws 20. Referring to FIGURES 1 and 2, as 

15 liquid stream 30 is moved along fluid flow passage 18 by twin 
pumping screws 20, liquid trap 24 uses educator 26 to capture 
portion 28 of liquid stream 30 and directs that portion 28 of 
liquid stream 30 into supplementary liquid channel 22. 
Supplementary liquid 32 is then fed through supplementary 

20 liquid channel 22 to twin pumping screws 20, thereby enhancing 
a liquid seal around twin pumping screws 20. 

Structure and Relationship of Parts: 

Referring to FIGURE 3, downhole multi -phase twin screw 
25 pump 100 , in a combination which includes a housing 112 having 
an intake end 114, an output end 116, and a fluid flow passage 
118 that extends between intake end 114 and output end 116. 
Twin pumping screws 120 are disposed in fluid flow passage 118. 
A supplementary liquid channel 122 extends through housing 112 
30 in fluid communication with twin pumping screws 120 near intake 
end 114 of housing 112. A liquid trap 124 is positioned 
adjacent a well head 126 of well 128. This differs from first 
embodiment 10 in which liquid trap 24 was provided within 
housing 12. As with first embodiment 10, liquid trap 124 of 
35 second embodiment 100 also uses an educator 130 to capture a 
portion 132 of a liquid stream 134 being moved through well 128 
by twin pumping screws 120 and feeds that portion 132 of liquid 
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stream 134 as supplementary liquid 136 through supplementary 
liquid channel 122 to twin pumping screws 120, thereby 
enhancing a liquid seal around twin pumping screws 120. 

5 Operation: 

The use and operation of second embodiment of downhole 
multi -phase twin screw pump will now be described with 
reference to FIGURE 3. Second embodiment of downhole multi- 
phase twin screw pump 100 operates in the same fashion as first 

10 embodiment 10. To adapt downhole multi-phase twin screw pump 
100 for use in wells 128 having a high gas content, 
supplementary liquid channel 122 is positioned in housing 112 
of downhole multi -phase twin screw pump 100 in fluid 
communication with twin pumping screws 120. Although it is 

15 preferable to have supplementary liquid channel 122 positioned 
near intake end 114 of downhole multi -phase twin screw pump 
100, practical considerations may result in supplementary 
liquid channel only extending partially down housing 112. 
Liquid stream 134 is moved along fluid flow passage 118 by twin 

20 pumping screws 120 and exits housing 112 and passes through 
wellhead 126 into liquid trap 124 that is adjacent to wellhead 
126 of well 128. Liquid trap 124 then uses educator 130 to 
capture portion 132 of liquid stream 134 and directs that 
portion 132 of liquid stream 134 through a flow line 138 into 

25 supplementary liquid channel 122 of housing 112. Supplementary 
liquid 136 is then fed through supplementary liquid channel 122 
to twin pumping screws 120, thereby enhancing a liquid seal 
around twin pumping screws 120. 

30 In this patent document, the word "comprising" is used in 

its non-limiting sense to mean that items following the word 
are included, but items not specifically mentioned are not 
excluded. A reference to an element by the indefinite article 
"a" does not exclude the possibility that more than one of the 

35 element is present, unless the context clearly requires that 
there be one and only one of the elements. 
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It will be apparent to one skilled in the art that 
modifications may be made to the illustrated embodiment without 
departing from the spirit and scope of the invention as 
hereinafter defined in the Claims. 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY 
OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

5 1. A method of adapting a downhole multi-phase twin screw pump 
for use in wells having a high gas content, comprising the 
steps of: 

positioning a supplementary liquid channel in a housing 
of the pump in fluid communication with a pumping screw; and 
10 feeding supplementary liquid through the supplementary 

liquid channel to the pumping screw, thereby enhancing a liquid 
seal around the pumping screw. 

2. The method as defined in Claim 1, wherein the supplementary 
15 liquids are provided by a liquid trap which captures a portion 
of a liquid stream being moved by the pumping screw and 
recirculates that portion of the liquid stream as the 
supplementary liquid to the supplementary liquid channel. 

20 3. The method as defined in Claim 2, wherein the liquid trap 
is positioned along a fluid flow passage extending through the 
housing of the pump. 

4. The method as defined in Claim 2, wherein the liquid trap 
25 is positioned adjacent a well head of the well. 

5. The method as defined in Claim 3 or 4, wherein the liquid 
trap uses an educator to capture the portion of the liquid 
stream. 

30 



CA 02357887 2001-09-28 



8 

6, A method of adapting a downhole multi-phase twin screw pump 
for use in wells having a high gas content, comprising the 
steps of: 

5 positioning a supplementary liquid channel in a housing 

of the pump in fluid communication with a pumping screw near 
an intake end of the pump; 

providing a liquid trap which uses an educator to capture 
a portion of a liquid stream being moved by the pumping screw; 
10 and 

feeding supplementary liquid from the liquid trap through 
the supplementary liquid channel to the pumping screw, thereby 
enhancing a liquid seal around the pumping screw. 

15 7. The method as defined in Claim 6, wherein the liquid trap 
is positioned along a fluid flow passage extending through the 
housing of the pump. 

8. The method as defined in Claim 6, wherein the liquid trap 
20 is positioned adjacent a well head of the well. 
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9. A downhole multi-phase twin screw pump, comprising: 

a housing having an intake end, an output end, and a fluid 
flow passage that extends between the intake end and the output 
5 end; 

twin pumping screws disposed in the fluid flow passage; 

a supplementary liquid channel extending through the 
housing in fluid communication with at least one of the twin 
pumping screws near the intake end of the housing; and 
10 means for feeding supplementary liquid through the 

supplementary liquid channel to the at least one of the twin 
pumping screw, thereby enhancing a liquid seal around the twin 
pumping screws. 

15 10. The pump as defined in Claim 9, wherein the means for 
feeding supplementary liquid through the supplementary liquid 
channel is a liquid trap in communication with the fluid flow 
passage which captures a portion of a liquid stream being moved 
along the fluid flow passage by the twin pumping screws and 

20 recirculates that portion of the liquid stream as the 
supplementary liquid to the supplementary liquid channel. 

11. The pump as defined in Claim 9, wherein the liquid trap 
uses an educator to capture the portion of the liquid stream. 

25 
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10 

12. A downhole mult i -phase twin screw pump, comprising: 

a housing having an intake end, an output end, and a fluid 
flow passage that extends between the intake end and the output 
5 end ; 

twin pumping screws disposed in the fluid flow passage; 
a supplementary liquid channel extending through the 
housing in fluid communication with at least one of the twin 
pumping screws near the intake end of the housing; and 

10 a liquid trap in communication with the fluid flow passage 

which uses an educator to capture a portion of a liquid stream 
being moved along the fluid flow passage by the twin pumping 
screws and feeds that portion of the liquid stream as 
supplementary liquid through the supplementary liquid channel 

15 to the at least one of the twin pumping screw, thereby 
enhancing a liquid seal around the twin pumping screws. 
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13. A downhole multi-phase twin screw pump, comprising in 
combination: 

a housing having an intake end, an output end, and a fluid 
5 flow passage that extends between the intake end and the output 
end; 

twin pumping screws disposed in the fluid flow passage; 

a supplementary liquid channel extending through the 
housing in fluid communication with at least one of the twin 
10 pumping screws near the intake end of the housing; and 

a liquid trap positioned adjacent a well head of the well 
which uses an educator to capture a portion of a liquid stream 
being moved through the well by the twin pumping screws and 
feeds that portion of the liquid stream as supplementary liquid 
15 through the supplementary liquid channel to the at least one 
of the twin pumping screw, thereby enhancing a liquid seal 
around the twin pumping screws. 
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FIGURE 2 
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